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5.# Sj^-i: sflfl^l 7^ ^ n *fl2: {A package substrate 

for electrolytic leadless plating, and its manufacturing method} 
4M A A^] 

H 1-8: ^4 7l#o)l 4# BGA 3fl?l*l 7l^# <4H*Hr 5^14. 

£ 2^ y)m 4-2- H# 4*11 444 4#4 ^^ £ ol4. 

S. 3a vfl^l 5. 3i^r 44 4^ S# SlSHH M ^44 

4 if, 44^ £$€*14. 

n^l ^ofl 4# 0 J°^°1 £4 *H44 ^5L°14. 

5. 5fe -& 4^- Sf- ^tHH SH ^fl^l^l 4#<»1 

£ 6a m sl 6kfe 44 £ 1^4 ^4°H 4S M 0 J 0 ^d4 SH 

3tfl7l^l 4^4 ^fli ^4 444^r £^1-44. 

S. 7a ifl4 £ 7f^ 44 f-^^^l ^UH^j±(subtractive) ^ .2.5. *fl2:4fe 

£ 8a ^ £ 8bfe f-^4°J ^tLH^y ^12:^ M^J^l^ 44 5. 

(Etching Profile) ^4 44^ 5l£€-44. 

£ 9a 44 J£ 9f^r 44 £ 4-3: 44-°1144±L(Semi-Additive) 44-^5 

^4tt ^iflslS.71^ <*l4*Rr £^#°14. 
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- 10a ^ £ 10b^ m £ 4M-°1M3*L 

£ lla ^ £ nbfe m M 7lt * £ W *W 3^ ^H* <m*h? 

31: uflol^ 7l^r 32: 

33: *|1 ^m 34: ^flX ^l^m(f-H^) 

35: *fl2 H^H^ ^H^) 37: *fi2 
39: 41: I^WiH 

-Y*1H °.5L, f zi^H <^H(Ball Grad Array, °l*r 'BGA' 0 l^ t) ^ 
CSPCChip Scale Package) ^ 3)71*1 ^(Package Substrate)^ *d*fl ^51^1 
flo^, -4?}*) 7\m «^m°\ ^(solder 
ball pad)* ^^-. ^^-WBlUCSemi-Additive) ^ ^ 
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dead)^ oi^. ^ 4*1*1* W ft* 

MS *fl£*Hr y o v ^ ^ *}M-7> ^n^lS <^H(Pin Grid Array; PGA) 5- 

*Hr PGA ^eHtt £^ ^BWtffil ft* ^* H*J 

*V - ol^nj £ ^ E)H7V 3^*H ^1 ^^M- jO^H 3*H «7> $1 

<i9> ole^tr PGAofl S3* iL4*>7l m ^ BGA 7l*3 A V*<>1 

jl oi^r-fl, ol<4 BGA 3fl7l^l 7UM Al-g.Fpr r 7^ ^(pin)^4 
(solder ball)* AVMfraJM' 7l*4 aTgSL*7} -g-^l , ^« 

£ *3#«Hr Sfl7l^ 7] ^O..^ $14- 

<20> ol^ £* BGA 3fl7l*l 7l#* £3=*W £ H 

^.o], f^s] ^(pin) tfl^l t^l-Csolder ball)(8)ol ^ ^ 

hv ^f^Hf?}, m* (Copper Clad Laminate) olBfca tr)(4W 

tflM5.a Wr^, 4^ CCL(4)^ 7p^H Ml^flS* 5**1*1 

71 W wi<>V*(2)S 7}^*H ^£^(3) »1*V*(2)* °1*. #71 

4^ CCL(4)^1 £H*113°1 3#3Tr ^S. ^(bond fingerXDf- 4f^3. 
(6)1- a>^Z)- #71 4MS(6)4 t^l *2E=(7)# 

^sVjJ, 4^-o|| #^l-(8) £ #cl4^H(solder mask) (5)f- £4. 

<2i> oH, a 0 v 71 til-^l^ol £2= 71(1)4 t^#(8)°l 3flS.(7)5l 

^7H^] ^^Bfl# ^>Al7l7l 3*V £^r<3# =rM #5L^ (Plating 

Lead Line)lr M*H?«I. AA*\ #3IH8)o] ^4fe ^(7)41 7ll^J W ? 
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5t# °J°J^1^ <M?}Jl f-*H, S^Itt &&*m, ^71 3fl£L(7)4 ^^JL 

«M£(2)# f-^H ^ ^TKDi ^1^1 €4. 5- 2fe f^efls] 7l#o1l n}^ £f- 
oiog^oi] s]«fl «^ sfl?]*] 7m$1 ^Vl t^t 3fl.F_(8)^| E^ <?l<^d(9H 
*8^3°1 9Xrr S. &4. ^H, o]<g^(9)°l S^fe £ 12] 

Vbll £4. 

<22> tb^, <?^-s| 3.(6)7}- CCL(4H]fe $%$6\ 5.£&&*\ 

^7) 9}%-nj?-m$]- ggsU, a ^^AS f^7fl7} 5i£sW Pl-v- sl^.o.^V-^ iL^ 
^H, n]-uH BGA 3fl7l7l 71^(10)51 PGA 7|^4 ^ #<*fl. ^*fl ^SlS 7l# 

4 SjlSlfe 6>ule} CCL(4)^ 3flH(7)i #^#(8)ol f$^s\o) ^35. 7 ]^4 
=M, ojei ol^-s. BGA^- PGAiL4 >M!3*7} -§-01*1-51, 4^ 7l#(10)Sl JL^£^-7> 7}^ 

<23> ZI^M-, 0]Sf #EflS] 3fl7lxl 7l.^(10)i W 3^ J'.^JSsl- £ 

on- Aj-g-^ xj-*}<5] ^^-s. #7l BGA 3fl7H 7]%s\ #i:-lt(solder ball)(8) s|2l 
(pitch)(#cllr^ 7^)7} ^) vi\4^7H $\3L, av^l^ol £S ^ 

7^(1) ^#$) SIS. J[L^£#S -g-H ^(1)4 4H(7)2] ^"JE^ 
°J°J^ JL^£5f7l- <H14fe *07l33L &4. 

<24> o^}, S. 3a ifl*l JE 3i« #d£*M #2fl 7l#4l 44 H# °J°J^H 
5]^ 5fl7l^l 7l^ 7112:. «J-*H cflSfl ^x^^cf. 
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<25> tifloji 7l^(ll)i JEf-*(12)& 7}^JL(S. 3a t^), #7l 

mlo]^ 7)#(11)3 #7l S-ff vflsW ^^fl ^-£^-#(13)^: ^tb4(£ 3b 

< 

^m(14)# £3L, % ^#*H ^4 (Patterning)^, °H sfl^o] 

^5L^-g- efl*l4^# ^7l*V4(£ 3c tS). ^-71 WlHi 71^(11)011 7l7])^ = 

J£f-g- 31*14^(14)* S.S., 51*1] *§^*H, #7] ^S^-g- eflxl 

<27> cf^-ofl, ^71 f-H^-g- ell^^H(14)7} *fl7l£ sfl^t H#*fS(i 3d 

*H ^$4(5. 3e t^). 

<28> d-^-ofl, #7] Wl-El^ofl o]*|] W -g-i^-g- eflxl^M(14)7> ^ 

°J ^-7] ufloii 7l^(ll) ^ -^fl ^-£^(13)^ Aizl-ofl^. A>.g-*H ^ItIWCH 
3f ^7)*\, 16£ 4-g-^H 44\fi4. 

<29> cf.g.ofl, ^c] e^l^£(17)l- Hflol^ 7]#(11) #^<>fl Olf- ^ ^ ^ 

*d*ti # $W<H ^ ^ #clt ^€ #3 

eflxl^B^ ^l7l ^i4(.Si 3e 
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<30> 7)?$m SL^t m 6 J7H>^, « olojAj -f «fl 9[ 

0)0] ^ BfluL^ sflEi -^-5.-3(18)-S- tr4. &n #5L^(Ni-Au 

Plating)^] , s^fe ^ *Mlfc £#3*3. 0.5-l.Opi 3g 
<31> ^7^^ o.S, f-°l ^ (Metal Finishing)*} 

7} %m *d*fl ^^(Electrolytic Au PlatingH ^ ^^^ ^ ^ 

. ^(Reliability)^ ^r^H ^*fl -r x d*ll -^.^(Electroless Au Plating) 

4| o.^^7l ufl^o|r}. s^Rl, *H ^5L#£ *>7l ^« ^ ^ 

^^-1: *fliH -£3l*fl°> 5^3. ^^S(Line Density)7> f§<H^ 

< 32 > ol_f-, EH-c] (Router )4 4 d H (Dicing)* aV-§-*H $7] 5L^ : $1*9 

3h #S). o^H, s^J- I9fe cH4H 21*33^ ^, £ 

t] ] --5:^ Pis. e}^4 H# °J°J^ir ^^}7ll Sjfedl, <>H £f 

ololAlo] 3fl7l^l 71^1 *Hff*}7fl ^71^1^ #^1 VcO]^(Noise)# ^-^>7fl E H 

*ll#£} ^7l>j -^(Electrical Performance)!" T^fH^lfe &7)l^o] oicf. 
<33> 2)^ ~47]A 71* <3*H«-£ JE^ ^<^# A}-g-*H &JL *d*fl *T 

oj fe 7l ^o. 7flt ^ oi fe ^MH4. 3* *d#?r ^ ^ *d*fl *H *M 

ol sflnOVire Bonding Pad)4 4r3* ^|H(Solder Ball Pad) 3-^ *m 

^(tfl^ ? ^lfe 0.5~1.5/m)3L f-^r 5=Wj1 SIS. °H, ^11 ^S. *4| 3 
. 3 ^Mlfe 0.03-0.25^1) WSJl *?%n °d*M ^1:.^^ 
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*i mm «Ht w*w * sa^ ^ * 

<35> ^ cj-# ^ * ^ 

o] t# 9« t ^ 7 ^ - ^ ^ >71 

^71^1 71^ ^12: a) 4^r3 5L^*(Plated Through Hole) °1 9X 

Hflo^ 71^ ^4 *fl3* fW^H 41 ^5L#*S 3^*^ 3*1 1 ^ 

m **** ^fi 41 s-it* «^Hir si**, «<>1 ^-71 .111 

j^E* Ml C) ^-71 ^fll *W^B7> ^I7l€ *3L 

*fl2 *5=W: d) ^71 *|1 efl^l^l- ^(Stripping) 

^ ^1; e ) ^12 5^* *fl*l«* « ^ * * 

m ^ 2 H--g- Efl7liEP> ^7)^ ^1; f) ^71 *H2.5L^* 

* £°1*1 ffca ^1; g) *H 

o] sfl£ ^ #cl# sflH7> ^€ 3*fl ^SL^CNi-Au Plating)^ ^ 

h) ^71 *fl2 SL^-g- eil^l^m* ^2l°^# *lWHr £31; i) AM ^12 H^-g- 

efl^^^v ^71^1 Jf^ofl tfy] *,u ^s^** # 
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n. % j) t3 e^lilt -V.isU, #7) $0)0) sfliE ^ 4^7} 

<37> <x) 7 )*) f ^7) 41 ^-Vi^H, $7) $0)0] ^ s(| BS q. ACII- 

<38> ^71 42 3flElol ?g^£)^ ^ -§-5Lf-#<y ^4 

<39> O^H, A| 7 ] 42 C^l^Bfe H5H^f.oj 4t^4. 

<40> o^H, 0 .5-1 .5jtfTI°l #<>1 a}^^. 

<4i> £ ^ofl £^ -y^Aj £sfl sflfl^l 7)^, a) 

£f-#°l *Hs)°t 7)®; b) #7) 4 6 1^ 7)# ±^ 4^-4 Hf- 

# ifli #5L^sW 41 ^5L^-#; c) 4>7l 41 ^£#fv#4l ^^£)tt 411 

#; d) *«1 ^£^§^ ^47> 4^ ^7] tiflol^ 7l^ Aj-aofl ^^£H, 

^l^fl #£#3^ ^ sflH; e) #7l 71^ <5Hf<^ ^ 

3*H1 ^SM, *d*fl ^5^3^ ^fi ^ f) #7) 9\o)o) 

4^ sfliL-§ 4^ £3 ^Ofl 4*1^* i^SH, ^7] ^£ 

^ 4^1* 41 4H1 efl^B» £££ ^N, #7l 31*1^7} ^?H1 4 

^-ofl^^ti.(Semi-additive) y <H^£ #7] 4€ 1)^3^ 33-§- ^.2-3. 

W. 

<42> O^H, Aj- 7 1 £^ afljEL ^ BflBfe ^71 41 

3 #5L^-€ ^£^#^1 ^-g-'^^-S. *>cf. 
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<44> Oc^H, #7l ^«fl ^JE^fe ^Mlfe O.5~1.5/01 O J ?H 

< 45 > i^-, £ ^ofl ^s^, ^i-ofltqElti yqzs. Ed 6 J°^ Si^l 4<>H £3 

xi 7i^# ^ sxs>-ili± m*} 7m m$ sm-?* ^sl* ^ 

9 Xj 1> « 47]$°) E°l^ tit ^Mlt *r $14. 

<46 > pie>, $4$ t^*H , £ ^3 4H*H 4^ £f &°1 "3 

^f]A 7l# £ «o Vl ?H ^ ^H^- ^^W- 

<47> $, 6a vflx] £ 6kTr AA £ ^*HH 41- ^H-'M^ 5Lu L 

<48> Hflo]^ 71^(31) ^Hl 44^ Ef-^(32)# 7>^>ul(E 6a #20, ^7) n 

o)+ 7W31)$ ^ >7 1 5-f*(32) *1U ^-5L^#(33)# S^4(£ 6b # 

S). ^7H, ^71 *fll ^5^f(33)£ ¥*d*fl ^71 4°H ^ ^4 

<49> £ t^ofl 4# ^71^1 7^ tifloli 71^(31)01 3^3^ 4^ 7l^S. 

tM^^HI, ^7l tifloi^ 7l^ ^m-Ms. 4 7)%d\) s.£$ 4^4^ % nJ r°] Q^S- 

^ w ^^(CCL)^ $14. #7l *1M£ 7l^(31)ife m ^it # 
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v^^t- *w ^-7i mim^ m m ^ tt&m -m.°- 

tg^^, #71*1 AS. ^4*>7l ^S-p" f-*H «H#(32)S] 

:so> phg-ofl, ^71^1 t)U H#-g-.e^liB(34)» H3F.*U, ^1 

C51> ^-71 41 £#4 Sfl^l^£(34)7> ^-^^ «H ^12 -S-i-a^ 

^*>4C£ 6d t^). ^7l 7112 ^S^f^ 4^°} 3^3^ t^i ^E^°14. 

<52> ^-71 afll £^-g- 31*1^(34)1- y ^ (Stripping)*}^ 

£ 6e #3E0, »1-T-, 7.112 S^-g- efl^l^B(37)» 4°H £^ *fl^ ^ 

S|£7} ^7] 7112 211^^(37)^ TflTl^C/i 6f #2:). ^l Tfl 

2 517^- Cll7l^.?.(37)fe f?"SL^-§- HB^ol^f-o] T^ol tiV^^cf. 
<53> 4-M1, ^"71 7112 e1l7l^s(37)S. ^ol^l &al Till £^-^(33)^: ^ 

Zl-oflo. a}-§-*H TflTl^aCB 6g <W, #4 4<>H ^ JflS.^ t^f ^1^7} 

^Aj^ « ^ ^-H^-(Ni-Au Plating)(39)^>7ll €4(5- 6h t^)- 5^ 
*f± 38^r Till H^f(33W *]ZH TflTi^ ^f- 44^14. BL*L #7l ^ ^g- 

^?i^- -f-^ib 0.5-1.5^ 4^*v4. w 4°h m ^ ^ 

^ 4>7l Till ^H^(33H m ^5L^€ ^£^§K39)°14. 

<54> cf^-ofl , Aj- 7 ) ^)i2 £f-g- ai*l^H(37)l- yj-elo'l^ 4-§-*H ^tI^jlCH 6i 
#£:), $7) *ll2 efl7l^H(37)7} TllTl^ ^"71 Till HW(33)i- 
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Xj 74 ofl # A>^H ^171^711 €4(^- 6j #2:). 444, 40-gr #4 4l £^ 

^(33)^1 *fl4€ ^41" 44M14. 
<55> 4^ «^I=(41)# #4 444 ^ *fl^ * #3* ~4 

H7> tgjg^ Jf£(39)4 #4 #4 ^14^S(41)fe 4444 £4(51 6k ^r, # 

ci 44-JL(41)i; 71* *. ^ * **^L W ^ ^ H 

^ s(i^7} ^ofl £4 #4 «aH(4i)fe *I143:4, 

<56> £ i^H 4# W °4<^ a°V ^ 5fl71 ^ 1 71 ?K2r - a) 

5^1.(32)01 mm 5ft* 44^ 7^(31); b) #4 HI 4^ 7^(31) ^-4 ^ 
^ ^1.(32) 4«fl ^5^44 Sife 41 *5L?*(33); c) #4 ^1 *31^(33) 

^vd m 5^(35); d) ^4 21U *:^HK33)4 W 444 #4 *W 

£ vmsm W 4^44, 4<M4 §M xd*fl -H#4fe 444 43 ■ 
sfl-OO); e) .^4 4^(31)4 4^-4 &3 444 ^44, H# 4<^4 # 

4 *d*fl ts^4^r #4-§ 4^; * f) W 4-14 £3 4^.(39)1- *)14t ^ ^ 
ofl ££4^r #4 efl4^H(4l)» £t«}^ ^44. 

<57> ^ M^ofl 4# ^ ^ *M ^ - ?m ^ ^ ^ 

#4 5=«(32) 44*b 41 *S?*(33) 4"4 SL^-g- 44«(34)1- 

*V ^4, #4 H^-§- 44^H(41)4 ^H-oflc^* (Semi-additive) w o v 4 

#7i « 51^(35)4 ^44 44, ^4 414-<>1]44U 4*114^ 
4-45. $4. 
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t^, £.4fe 4 *W *J^1 SM *fl7l*l 71^ ^£3L 

<59> ^ 5^ ^<hi- *m ^ $<a*M sm ^* 
^, £ 7a vfl^i £ 7f^ w *\#_sm* 

S.?}^ ^ 4H*Rr 5^**U, £ 8a g £ 8b^ AmM3« £ 

^ <£4${5.7}$:$\ 5-£-^°i (Etching Profile) vJ-Ejaflfe 

^(52)ol ^ ^(51)7> $til£lal(£ 7a WM 

^ 7}$% 7)m £^(53)^ 1^t4(i 7b #2:). 

o Hi #7) I2w ^ ^(52)4 3~7^ ^ ^ol ^« * fl*. 

<63> ol4, ^ uflo^ 71^ ^ $ vfl*^ 0.5/m. 3 5=3 ^«fl" W*(54)£ 34 

$^4(5. 7d 
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W «(t«nti*)*a(S 7e #2), « «* **«< **H«*«W 
o] 44« *1 ***«0 * * d *" ^ V * (55) * **** 4 * 

S 8a « £ 8bfe S 7a £ 7f3 **AH -fl-^K: °J«iM*N 

• WS g 44 MEHfifrH. ft Safe »WA 7« 2«U51>, «*Hi 714 -!HM r>;««! 
**C52), 0. 5f M ISO *« « 15«- 

=8*51 i*>l»(56W 3#Slfe ¥2* £*1*>* = ?a7 > ^ 

(side ,<chH *4* ^,-4vUM. H 8rt 5** «V4 *»1 ^ ^ ^ ^ 

£ 9a ifl*l £ 9ffe £ ^nl-o M E]ti (Semi-Additive) 

0^(61)7} f4^(* 9a *7l ^1^1^ H«r 4#*H 

^^(62)^ ^t*4(£ 9b 

o}^, $7} 7|*3 « £ *fl3£ 0-5P. *m M 

44 "^(s 9c *W ***(«0.4 # 

«ofl H^o m# (64)^ 5^2, oil- $ £4(H 9d %^). 4^1, 

15^-20^ *7l l=i*o W <64W ^» 
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37 ^^-*V4(H 9f % V S). 

<«> H 7a ^1 S7* ^ **** ,14 Wl** ^ - 

a 44* ^ 9a MM m ****** 

o. ^H^(63) ^Hl HeH€-tf(64) ii i-r 

^*>ji feflAl 4*«*WI 3^- 

<70> 5L 10a ^ £ lObvr ^ 9a - ^f-H ° ^ ^ 

*W 4^4, £ ^ 7l * SOl(61) ' ^ ^ ^ 

• ^( 63 ), 2*. **4 *W»(64) « ^llf 4»H ^ 

wa saH - * (Trace width)sl 115 
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S o,4. £ Had 44 ^ 7WOT) *** °" a(72a)fe 

444 *4# *4<H * *» s W AS ** 1SM - ° H **** * # 
^ 4**,* «4. *« * *°1 * **« 4 * ^ 7l * 

(71) ^ ^3 *«» ^(7 2b , fe 444 *4* * ^ S,V1 BS 

HM4tefll. *7l » *»£ =1*1 A4 4*11 4 0.1 «M 0.15-7V f°m 

7m ^ ** * *-°- 5 - **** *** * 

•r H4. 

, ^, & EGA « CSP ^ =«*1 *« = E = AH ' S * OJ ° JAJ 

sh -a* ^ a ^ * 71 * 

<■ ojc V . *«. £ *<* s * 4* ^ M 44V*4 « 

* Witch)* *44 71*^ 4* f4£ »1*H *« 4 0.1-0.15 

5 > « **« «^ EAl4U s** 9 **- ° 1 * w 

l^al i4l 

76> € tw ^ , m **** <m* «** °J« *** 
«W4 *n* w-m t m. 
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[^-f 1] 

a) 4^ £»*(Plated Through Hole)<>l 7 ^ ^ 

b) #7l *)U #4i *i £^-§- £5L*U, * 
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